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Description 

[0001 ] The present invention relates to the field of per- 
sonal identification and verification, and, more particu- 
larly, to the field of fingerprint sensing. 5 
[0002] Fingerprint sensing and matching is a reliable 
and widely used technique for personal identification or 
verification. In particular, a common. approach to finger- 
print identification involves scanning a sample finger- 
print or an image thereof and storing the image and/or 10 
unique characteristics of the fingerprint image. The 
characteristics of a sample fingerprint may be compared 
to information for reference fingerprints already in a da- 
tabase to determine proper identification of a person, 
such as for verification purposes. 
[0003] A typical electronic fingerprint sensor is based 
upon illuminating the finger surface using visible light, 
infrared light, or ultrasonic radiation. The reflected en- 
ergy is captured with some form of camera, for example, 
and the resulting image is framed, digitized and stored 
as astatic digital image. The specification of U.S. Patent 
No. 4,210,899 discloses an opticalscanning fingerprint 
reader cooperating with a central processing station for 
a secure access application, such as admitting a person 
to a location or providing access to a computer terminal. 
The specification of U.S. Patent No. 4,525,859 disclos- 
es a video camera for capturing a fingerprint image and 
uses the minutiae of the fingerprints, that is, the branch- 
es and endings of the fingerprint ridges, to determine a 
match with a database of reference fingerprints. 
[0004] Unfortunately, optical sensing may be affected 
by stained fingers or an optical sensor may be deceived 
by presentation of a photograph or printed image of a 
fingerprint rather than a true live fingerprint. 
[0005] The specification of U.S. Patent No. 4,353,056 
discloses another approach to sensing a live fingerprint. 
In particular, it discloses an array of extremely small ca- 
pacitors located in a plane parallel to the sensing sur- 
face of the device. When a finger touches the sensing 
surface and deforms the surface, a voltage distribution 
in a series connection of the capacitors may change. 
The voltages on each of the capacitors is determined by 
multiplexor techniques. 

[0006] The specification of U.S. Patent No. 5,325,442 
discloses a fingerprint sensor including a plurality of 
sensing electrodes. Active addressing of the sensing 
electrodes is made possible by the provision of a switch- 
ing device associated with each sensing electrode. A 
capacitor is effectively formed by each sensing elec- 
trode in combination with the respective overlying por- 
tion of the finger surface which, in turn, is at ground po- 
tential. The sensor may be fabricated using semicon- 
ductor wafer and integrated circuit technology. The die- 
lectric material upon which the finger is placed may be 
provided by silicon nitride or a polyimide which may be 
provided as a continuous layer over an array of sensing 
electrodes. 

[0007] The specification of U.S. Patent No. 4,811,414 



discloses methods for noise averaging, illumination 
equalizing, directional filtering, curvature correcting, 
and scale correcting for an optically generated finger- 
print image. 

[0008] An object of the present invention is to provide 
a fingerprint sensor and associated methods which are 
relatively inexpensive, and robust. 
[0009] According to one aspect, the present invention 
includes a fingerprint sensor comprising: 

a substrate; 

a plurality of semiconductor devices adjacent said 
substrate and defining active circuit portions; 
a first metal layer interconnecting predetermined 
ones of said plurality of semiconductor devices; 
a first dielectric layer adjacent said first metal layer; 
a second metal layer adjacent said first dielectric 
layer defining a ground plane; 
a second dielectric layer adjacent said second met- 
al layer; and 

a third metal layer adjacent said second dielectric 
layer and comprising an array of electric field sens- 
ing electrodes connected to active circuit portions 
for generating signals related to a sensed finger- 
print; 

a package surrounding said substrate ; 

a first electrode carried by said package for contact 

by a finger; and 

excitation drive means connected between the 
ground plane and said first external electrode for 
generating electric fields between the electric field 
sensing electrode and adjacent finger portions. 

[0010] According to another aspect, the present in- 
vention includes a fingerprint sensor comprising a sub- 
strate, a plurality of semiconductor devices adjacent 
said substrate and defining active circuit portions for 
generating an output related to a sensed fingerprint, a 
package surrounding said substrate, a first external 
electrode carried by said package for contact by a finger, 
and power control means for controlling operation of ac- 
tive circuit portions based upon sensing finger contact 
with said first external electrode, and at least one con- 
ductive layer comprising an array of electrode f ield sens- 
ing electrodes connected to active circuit portions, and 
excitation drive means connected to said first external 
electrode for generating electric fields between the elec- 
tric field sensing electrodes and adjacent finger por- 
tions. 

[0011] According to yet another aspect, the present 
invention includes a fingerprint sensor comprising a 
substrate, a plurality of semiconductor devices adjacent 
said substrate and defining active circuit portions for 
generating an output related to a sensed fingerprint, a 
package surrounding said substrate and finger charge 
bleed means for bleeding a charge from a finger upon 
contact therewith to protect the active circuit portions, in 
which said finger charge bleed means comprises a sec- 
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ond external electrode carried by said package for con- 
tact by a finger, and a charge bleed resistor connected 
between said second external electrode and an earth 
ground, and said second external electrode comprises 
an electrically conductive movable cover for said pack- s 
age, at least one conductive layer comprising an array 
of electric field sensing electrodes connected to the ac- 
tive circuit portions, and a first external electrode carried 
by said package, and excitation drive means connected 
to said first external electrode for generating electrode . io 
fields between the electric field sensing electrodes and 
adjacent finger portions. 

[0012] According to yet another aspect, the present 
invention includes a fingerprint sensor comprising a 
substrate, a plurality of semiconductor devices adjacent *5 
said substrate and defining active circuit portions for 
generating an output related to a sensed fingerprint, a 
package surrounding said substrate, and finger charge 
bleed means for bleeding a charge from a finger upon 
contact therewith to protect the active circuit portions, in 20 
which said finger charge bleed means comprises, a sec- 
ond external electrode carried by said package for con- 
tact by a finger, and a charge bleed resistor connected 
between said second external electrode and an earth 
ground, and said second external electrode comprises 25 
an electrically conductive movable cover for said pack- 
age. 

[0013] According to yet another aspect, the invention 
also includes a method for making a fingerprint sensor 
comprising the steps of: 30 

forming a plurality of semiconductor devices adja- 
cent a substrate and defining active circuit portions; 
forming a first metal layer interconnecting predeter- 
mined ones of the plurality of semiconductor devic- 35 
es; 

forming a first dielectric layer adjacent the first metal 
layer; 

forming a second metal layer adjacent the first die- 
lectric layer defining a ground plane; ^ 
forming a second dielectric layer adjacent the sec- 
ond metal layer; and 

forming a third metal layer adjacent the second di- 
electric layer and comprising an array of electric 
field sensing electrodes connected to active circuit 45 
portions for generating signals related to a sensed 
fingerprint; 

forming a package surrounding the substrate; and 
forming means for generating electric fields be- 
tween the electric field sensing electrodes and ad- so 
jacent finger portions. 

[0014] According to yet another aspect, the present 
invention includes a method for controlling operation of 
a fingerprint sensor of a type comprising a plurality of 55 
semiconductor devices adjacent a substrate and defin- 
ing active circuit portions for generating an output relat- 
ed to a sensed fingerprint, a package surrounding the 



substrate, at least one conductive layer comprising an 
array of electric field sensing electrodes, and a first ex- 
ternal electrode carried by the package for contact by a 
finger, the method comprising the steps of: 

generating electric fields between the electric field 
sensing electrodes and adjacent finger portions; 
only powering active circuit portions upon sensing 
finger contact with the first external electrode to 
thereby conserve power; and . 
grounding active circuit portions upon not sensing 
finger contact with the first external electrode in- 
cluding the step of bleeding a charge from the finger 
upon initial contact of the finger with the fingerprint 
package and before switching from grounding of the 
active circuit portions to powering same. 

[0015] According to yet another aspect, the present 
invention includes a method of increasing noise rejec- 
tion in a fingerprint sensor of a type comprising a sub- 
strate and at least one electrically conductive layer ad- 
jacent said substrate and comprising portions defining 
an array of electric field sensing electrodes, the method 
comprising the steps of: 

forming an shield electrode for each respective 
electric field sensing electrode; 
forming a respective amplifier connected between 
each pair of electric field sensing electrodes and as- 
sociated shield electrodes; 
forming a package surrounding the substrate; 
generating electric fields between the electric field 
sensing electrodes and adjacent finger portions; 
and 

operating each amplifier at an amplification gain 
greater than about one to thereby increase noise 
rejection. 

[0016] Advantageously, the fingerprint sensor in- 
cludes the provision of power control means for control 
ling operation of active circuit portions which is based 
upon sensing finger contact with the first external elec- 
trode. The power control means may include wake-up 
means for only powering active circuit portions upon 
sensing finger contact with the first external electrode to 
thereby conserve power. Alternately, the power control 
means may further comprise protection means for 
grounding active circuit portions upon not sensing finger 
contact with the first external electrode. 
[0017] . Intervening first and second dielectric layers 
may be positioned between the first and second, and 
second and third metal layers, respectively. A third die- 
lectric layer may also be provided adjacent the third met- 
al layer. 

[0018] The package surrounding the substrate may 
have an opening aligned with the array of electric field 
sensing electrodes. 

[0019] In addition, the finger charge bleed means and 
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power control means may be such that the active por- 
tions remain grounded until the charge bleed means can 
remove the charge on the finger before powering the 
active circuit portions. Accordingly, power may be con- 
served in the sensor and ESD protection provided by s 
the sensor so that the sensor is relatively inexpensive, 
yet robust and conserves power. 
[0020] To provide additional noise rejection, the sen- 
sor may include pairs of electric field sensing electrodes 
and associated shield electrodes. In addition, an ampli- 
fier may be connected between each pair. Moreover, 
each amplifier may be operated at an amplification gain 
of greater than about one to thereby provide additional 
noise rejection. 

[0021] The method may further include the step of 
bleeding a charge from the finger upon initial contact of 
the finger with the fingerprint package and before 
switching from grounding of the active circuit portions to 
powering same. 

[0022] The invention will now be described by way of 
example, with reference to the accompanying drawings 
in which; 

FIG. 1 is a top plan view of a fingerprint sensor; 
FIG. 2 is a schematic view of a circuit portion of the 
fingerprint sensor as shown in FIG 1 ; 
FIG. 3 is a greatly enlarged top plan view of the 
sensing portion of the fingerprint sensor as shown 
in FIG. 1; 

FIG. 4 is a schematic diagram of another circuit por- 
tion of the fingerprint sensor as shown in FIG.1; 
FIG. 5 is a greatly enlarged side cross-sectional 
view of a portion of the fingerprint sensor as shown 
in FIG.1; 

FIG. 6 is a greatly enlarged side cross -sectional 
view of a portion of an alternate embodiment of the 
fingerprint sensor; 

FIG. 7 is a greatly enlarged side cross-sectional 
view of another portion of the fingerprint sensor as 
shown in FIG. 1; 

FIG. 8 is a schematic block diagram of yet another 
circuit portion of the fingerprint sensor as shown in 
FIG. 1; 

FIG. 9 is a schematic circuit diagram of a portion of 
the circuit as shown in FIG. 8; 
FIG. 1 0 is a schematic block diagram of still another 
circuit portion of the fingerprint sensor as shown in 
FIG. 1; 

FIG. 1 1 is a schematic block diagram of an alternate 
embodiment of the circuit portion shown in FIG. 1 0; 
FIG. 1 2 is a schematic block diagram of an addition- 
al circuit portion of the fingerprint sensor as shown 
in FIG. 1; 

FIG. 1 3 is a schematic block diagram of an alternate 
embodiment of the circuit portion shown in FIG. 12; 

[0023] FIGS. 1-3 illustrate a fingerprint sensor 30 
which includes a housing or package 51 , a dielectric lay- 
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er52 exposed on an upper surface of the package which 
provides a placement surface for the finger, and a plu- 
rality of output pins, not shown. A first conductive strip 
or external electrode 54 around the periphery of the di- 
electric layer 52, and a second external electrode 53 
provide contact electrodes for the finger 79. The sensor 
30 may provide output signals in a range of sophistica- 
tion levels depending on the level of processing. 
[0024] The sensor 30 includes a plurality of individual 
pixels orsensingelernents30a arranged in array pattern 
as perhaps best shown in FIG. 3. These sensing ele- 
ments are relatively small so as to be capable of sensing 
the ridges 59 and intervening valleys 60 of a typical fin- 
gerprint. Live fingerprint readings as from the electric 
field sensor 30 may be more reliable than optical sens- 
ing, because the impedance of the skin of a finger in a 
pattern of ridges and valleys is extremely difficult to sim- 
ulate. In contrast, an optical sensor may be deceived by 
a readily deceived by a photograph or other similar im- 
age of a fingerprint, for example. 
[0025] The sensor 30 includes a substrate 65, and 
one or more active semiconductor devices formed ther- 
eon, such as the schematically illustrated amplifier 73. 
A first metal layer 66 interconnects the active semicon- 
ductor devices. A second or ground plane electrode lay- 
er 68 is above the first metal layer 66 and separated 
therefrom by an insulating layer 67. A third metal layer 
71 is positioned over another dielectric layer 70. In the 
illustrated embodiment, the first external electrode 54 is 
connected to an excitation drive amplifier 74 which, in 
turn, drives the finger 79 with a signal may be typically 
in the range of about 1 KHz to 1 MHz. Accordingly, the 
drive or excitation electronics are thus relatively uncom- 
plicated and the overall cost of the sensor 30 may be 
relatively low, while the reliability is great. 
[0026] An illustratively circularly shaped electric field 
sensing electrode 78 is on the insulating layer 70. The 
sensing electrode 78 may be connected to sensing in- 
tegrated electronics, such as amplifier 73 formed adja- 
cent the substrate 65 as schematically illustrated. 
[0027] An annularly shaped shield electrode 80 sur- 
rounds the sensing electrode 78 in spaced relation 
therefrom. As would be readily appreciated by those 
skilled in the art, the sensing electrode 78 and its sur- 
rounding shield electrode 80 may have other shapes, 
such as hexagonal, for example, to facilitate a close 
packed arrangement or array of pixels or sensing ele- 
ments 30a. The shield electrode 80 is an active shield 
which is driven by a portion of the output of the amplifier 
73 to help focus the electric field energy and, moreover, 
to thereby reduce the need to drive adjacent electric field 
sensing electrodes 78. 

[0028] The sensor 30 includes only three metal or 
electrically conductive layers 66, 68 and 71 . The sensor 
30 can be made without requiring additional metal layers 
which would otherwise increase the manufacturing cost, 
and, perhaps, reduce yields. Accordingly, the sensor 30 
is less expensive and may be more rugged and reliable 
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than a sensor including four or more metal layers. 
[0029] The amplifier 73 may be operated at a gain of 
greater than about one to drive the shield electrode 80. 
Stability problems do not adversely affect the operation 
of the amplifier 73. Moreover, the common mode and 
general noise rejection are greatly enhanced according 
to this feature of the invention. In addition, the gain 
greater than one tends to focus the electric field with 
resect to the sensing electrode 78 as will be readily ap- 
preciated by those skilled in the art. 
[0030] The sensing elements 30a operate at very low 
currents and at very high impedances. For example, the 
output signal from each sensing electrode 78 is desira- 
bly about 5 to 1 0 millivolts to reduce the effects of noise 
and permit further processing of the signals. The ap- 
proximate diameter of each sensing element 30a, as de- 
fined by the outer dimensions of the shield electrode 80, 
may be about 0.002 to 0.005 inches in diameter. The 
ground plane electrode 68 protects the active electronic 
devices from unwanted excitation. The various signal 
feedthrough conductors for the electrodes 78, 80 to the 
active electronic circuitry may be readily formed. 
[0031] The overall contact or sensing surface for the 
sensor 30 may desirably be about 0.5 by 0.5 inches — 
a size which may be readily manufactured and still pro- 
vide a sufficiently large surface for accurate fingerprint 
sensing and identification. The sensor30 in accordance 
with the invention is also fairly tolerant of dead pixels or 
sensing elements 30a. A typical sensor 30 includes an 
array of about 256 by 256 pixels or sensor elements, 
although other array sizes are also contemplated by the 
present invention. The sensor 30 may also be fabricated 
at one time using primarily conventional semiconductor 
manufacturing techniques to thereby significantly re- 
duce the manufacturing costs. 
[0032] Turning now additionally to FIG. 4, another as- 
pect of the sensor 30 of the invention is described. The 
sensor may include power control means for controlling 
operation of active circuit portions 100 based upon 
sensing finger contact with the first external electrode 
54 as determined by the illustrated finger sense block 
or circuit 1 01 . For example, the finger sense circuit 1 01 
may operate based upon a change in impedance to an 
oscillatorto thereby determine finger contact. Of course, 
other approaches for sensing contact with the finger are 
also contemplated by the invention. The power control 
means may include wake-up means for only powering 
active circuit portions upon sensing finger contact with 
the first external electrode to thereby conserve power. 
Alternately or additionally, the power control means may 
further comprise protection means for grounding active 
circuit portions upon not sensing finger contact with the 
first external electrode. In the illustrated embodiment, a 
combination of wake-up and protection controller cir- 
cuits 101 are illustrated. 

[0033] The fingerprint sensor 30 further comprise fin- 
ger charge bleed means for bleeding a charge from a 
finger or other object upon contact therewith. The finger 



charge bleed means may be provided by the second ex- 
ternal electrode 53 carried by the package 51 for contact 
by a finger, and a charge bleed resistor 104 connected 
between the second external electrode and an earth 

5 ground. As schematically illustrated in the upper right 
hand portion of FIG. 4, the second electrode may alter- 
nately be provided by a movable electrically conductive 
cover 53' slidably connected to the package 51 for cov- 
ering the opening to the exposed upper dielectric layer 

10 52. A pivotally connected cover is also contemplated by 
the present invention. Accordingly, under normal condi- 
tions, the charge would be bled from the finger as the 
cover 53' is moved to expose the sensing portion of the 
sensor 30. 

15 [0034] The finger charge bleed means and power 
control means are such that the active portions remain 
grounded until the charge bleed means can remove the 
charge on the finger before powering the active circuit 
portions, such as by providing a brief delay during wake- 

20 up sufficient to permit the charge to be discharged 
through the resistor 104 as would be readily understood 
by those skilled in the art. Accordingly, power may be 
conserved in the sensor 30 and ESD protection provid- 
ed by the sensor so that the sensor is relatively inexpen- 

25 sive, yet robust and conserves power. 

[0035] Referring now additionally to FIG. 5 yet anoth- 
er significant feature of the sensor 30 is described. The 
dielectric covering 52 may preferably comprise a z-axis 
anisotropic dielectric layer 110 for focussing an electric 

30 field, shown by the illustrated field lines, at each of the 
electric field sensing electrodes 78. In other words, the 
dielectric layer 1 10 may be relatively thick, but not result 
in defocussing of the electric fields propagating there- 
through because of the z-axis anisotropy of the material. 

35 Typically there would be a trade-off between field focus 
and mechanical protection. Unfortunately, a thin film 
which is desirable for focussing, may permit the under- 
lying circuit to be more easily subject to damage. 
[0036] The z-axis anisotropic dielectric layer 110 of 

40 the present invention, for example, may have a thick- 
ness in range of about 0.0001 to 0.004 inches. Of 
course, the z-axis anisotropic dielectric layer 110 is also 
preferably chemically resistant and mechanically strong 
to withstand contact with fingers, and to permit periodic 

45 cleanings with solvents. The z-axis anisotropic dielectric 
layer 110 may preferably define an outermost protective 
surface for the integrated circuit die 120. Accordingly, 
the overall dielectric covering 52 may further include at 
least one relatively thin oxide, nitride, carbide, or dia- 

50 rnond layer 1 1 1 on the integrated circuit die 1 20 and be- 
neath the z-axis anisotropic dielectric layer 1 1 0. The thin 
layer 111 will typically be relatively hard, and the z-axis 
anisotropic dielectric layer 110 is desirably softer to 
thereby absorb more mechanical activity. 

55 [0037] The z-axis anisotropic dielectric layer110 may 
be provided by a plurality of oriented dielectric particles 
in a cured matrix. For example, the z-axis anisotropic 
dielectric layer 110 may comprise barium titanate in a 
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polyimide matrix. For example, certain ceramics exhibit 
dielectric anisotropy. 

[0038] Turning.to FIG. 6, another variation of a z-axis 
dielectric covering 52' is schematically shown by a plu- 
rality of high dielectric portions 112 aligned with corre- 
sponding electric field sensing electrodes 78, and a sur- 
rounding matrix of lower dielectric portions 113. This 
embodiment of the dielectric covering 52' may be 
formed in a number of ways, such as by forming a layer 
of either the high dielectric or low dielectric portions, se- 
lectively etching same, and filling the openings with the 
opposite material. Another approach may be to use po- 
larizable microcapsules and subjecting same to an elec- 
tric field during curing of a matrix material. A material 
may be compressed to cause the z-axis anisotropy. La- 
ser and other selective processing techniques may also 
be used as would be readily understood by those skilled 
in the art. 

[0039] Anotheraspectoftheinvention relates to being 
able to completely cover and protect the entire upper 
surface of the integrated circuit die 120, and still permit 
connection and communication with the external devic- 
es and circuits as now further explained with reference 
to FIG. 7. The third metal layer 71 (FIG. 2) preferably 
further includes a plurality of capacitive coupling pads 
116a-118a for permitting capacitive coupling of the in- 
tegrated circuit die 120. Accordingly, the dielectric cov- 
ering 52 is preferably continuous over the capacitive 
coupling pads 116a-118a and the array of electric field 
sensing electrodes 78 of the pixels 30a (FIG. 1). In sharp 
contrast to this feature of the present invention, it is con- 
ventional to create openings through an outer coating 
to electrically connect to the bond pads. Unfortunately, 
these openings would provide pathways for water and/ 
or other contaminants to come in contact with and dam- 
age the die. 

[0040] A portion of the package 51 includes a printed 
circuit board 122 which carries corresponding pads 
115b-118b. A power modulation circuit 124 is coupled 
to pads 1 1 5b-1 1 6b, while a signal modulation circuit 1 26 
is illustrative coupled to pads 117b-118b. As would be 
readily understood by those skilled in the art, both power 
and signals may be readily coupled between the printed 
circuit board 122 and the integrated circuit die 120, fur- 
ther using the illustrated power demodulation/regulator 
circuit 127, and the signal demodulation circuit 128. The 
z-axis anisotropic dielectric layer 110 also advanta- 
geously reduces cross-talk between adjacent capacitive 
coupling pads. This embodiment of the invention 30 
presents no penetrations through the dielectric covering 
52 for moisture to enter and damage the integrated cir- 
cuit die 120. In addition, another level of insulation is 
provided between the integrated circuit and the external 
environment. 

[0041] For the illustrated fingerprint sensor 30, the 
package 51 preferably has an opening aligned with the 
array of electric field sensing electrodes 78 (FIGS. 1 -3). 
The capacitive coupling and z-axis anisotropic layer 1 10 



may be advantageously used in a number of applica- 
tions in addition to the illustrated fingerprint sensor 30, 
and particularly where it is desired to have a continuous 
film covering the upper surface of the integrated circuit 

5 die 1 20 and pads 1 1 6a-1 1 8a. 

[0042] Referring additionally to FIGS. 8 and 9, imped- 
ance matrix filtering aspects of the invention are now 
described. As shown in FIG. 8, the fingerprint sensor 30 
may be considered as comprising an array of fingerprint 

10 sensing elements 130 and associated active circuits 

131 for generating signals relating to the fingerprint im- 
age. The illustrated sensor 30 also includes an imped- 
ance matrix 135 connected to the active circuits for fil- 
tering the signals therefrom. 

15 [0043] As shown in FIG. 9, the impedance matrix 135 
includes a plurality of impedance elements 136 with a 
respective impedance element connectable between 
each active circuit of a respective fingerprint sensing el- 
ement as indicated by the central node 1 38, and the oth- 

20 er active circuits (outer nodes 1 40). The impedance ma- 
trix 135 also includes a plurality of switches 137 with a 
respective switch connected in series with each imped- 
ance element 136. An input signal may be supplied to 
the central node 138 via the illustrated switch 142 and 

25 its associated impedance element 143. The impedance 
element may one or more of a resistor as illustrated, and 
a capacitor 134. 

[0044] Filter control means may operate the switches 
137 to perform processing of the signals generated by 

30 the active circuits 131 . In one embodiment, the finger- 
print sensing elements 130 maybe electric field sensing 
electrodes 78, and the active circuits 131 may be am- 
plifiers 73 (FIG. 2). Of course other sensing elements 
and active circuits may also benefit from the impedance 

35 matrix filtering of the p resent i nvention as would be read- 
ily understood by those skilled in the art. 
[0045] Ridge flow determining means 145 may be 
provided for selectively operating the switches 137 of 
the matrix 135 to determine ridge flow directions of the 

40 fingerprint image. More particularly, the ridge flow de- 
termining means 145 may selectively operate the 
switches 137 for determining signal strength vectors re- 
lating to ridge flow directions of the fingerprint image. 
The ridge flow directions may be determined based up- 

45 on well known rotating slit principles. 

[0046] The sensor 30 may include core location de- 
termining means 1 46 cooperating with the ridge flow de- 
termining means 145 for determining a core location of 
the fingerprint image. The position of the core is helpful, 

so for example, in extracting and processing minutiae from 
the fingerprint image as would also be readily under- 
stood by those skilled in the art. 
[0047] As also schematically illustrated in FIG. 8, a 
binarizing filter 150 may be provided for selectively op- 

55 erating the switches 1 37 to convert a gray scale finger- 
print image to a binarized fingerprint image. Considered 
another way, the impedance matrix 135 may be used to 
provide dynamic image contrast enhancement. In addi- 
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tion, an edge smoothing filter 155 may be readily imple- 
mented to improve the image. As also schematically il- 
lustrated other spatial filters 152 may also be imple- 
mented using the impedance matrix 135 for selectively 
operating the switches 137 to spatially filter the finger- 5 
print image as would be readily appreciated by those of 
skill in the art. Accordingly, processing of the fingerprint 
image may be carried out at the sensor 30 and thereby 
reduce additional downstream computational require- 
ments: - - • - v *■*- 10 

[0048] FIG. 9 illustrates the impedance matrix 135 
may comprise a plurality of impedance elements with a 
respective impedance element 136 connectable be- 
tween each active circuit for a given fingerprint sensing 
element130 and eight other active circuits for respective is 
adjacent fingerprint sensing elements. 
[0049] Another aspect of the invention is the control 
means 153 for sequentially powering sets of active cir- 
cuits 131 to thereby conserve power. The respective im- 
pedance elements 136 are desirably also sequentially °20 
connected to perform the filtering function. The powered 
active circuits 131 may be considered as defining a 
cloud or kernel as would be readily appreciated by those 
skilled in the art. The power control means 153 may be 
operated in an adaptive fashion whereby the size of the 25 
area used for filtering is dynamically changed for pre- 
ferred image characteristics as would also be readily un- 
derstood by those skilled in the art. In addition, the pow- 
er control means 153 may also power only certain ones 
of the active circuits corresponding to a predetermined 30 
area of the array of sensing elements 130. For example, 
every other active circuit 1 31 could be powered to there- 
by provide a larger area, but reduced power consump- 
tion. 

[0050] Reader control means 1 54 may be provided to 35 
read only predetermined subsets of each set of active 
circuits 131 so that a contribution from adjacent active 
circuits is used for filtering, In other words, only a subset 
of active circuits 131 are typically simultaneously read 
although adjacent active circuits 131 and associated im- 40 
pedance elements 136 are also powered and connect- 
ed, respectively. For example, 16 impedance elements 
1 36 could define a subset and be readily simultaneously 
read. The subset size could be optimized for different 
sized features to be determined. 45 
[0051] Accordingly, the array of sense elements 1 30 
can be quickly read, and power consumption substan- 
tially reduced since all of the active circuits 131 need 
not be powered for reading a given set of active circuits. 
For a typical sensor, the combination of the power con- so 
trol and impedance matrix features described herein 
may permit power savings by a factor of about 10 as 
compared to powering the full array. 
[0052] The fingerprint sensor 30 is to guard against 
spoofing or deception of the sensor into incorrectly treat- 55 
ing a simulated image as a live fingerprint image. For 
example, optical sensors may be deceived or spoofed 
by using a paper with a fingerprint image thereon. The 



unique electric field sensing of the fingerprint sensor 30 
of the present invention provides an effective approach 
to avoiding spoofing based upon the complex imped- 
ance of a finger. 

[0053] As shown in FIG. 1 0, the fingerprint sensor 30 
may be considered as including an array of impedance 
sensing elements 160 for generating signals related to 
a finger 79 or other object positioned adjacent thereto. 
In the embodiment described herein, the impedance 
sensing elements 160 are provided by electric field- 
sensing electrodes 78 and amplifiers 73 (FIG. 2) asso- 
ciated therewith. In addition, a guard shield 80 may be 
associated with each electric field sensing electrode 78 
and connected to a respective amplifier 73. Spoof re- 
ducing means 161 is provided for determining whether 
or not an impedance of the object positioned adjacent 
the array of impedance sensing elements 160 corre- 
sponds to a live finger 79 to thereby reduce spoofing of 
the fingerprint sensor by an object other than a live fin- 
ger. A spoofing may be indicated, such as by the sche- 
matically illustrated lamp 163 and/or used to block fur- 
ther processing. Alternately, a live fingerprint determi- 
nation may also be indicated by a lamp 164 and/or used 
to permit further processing of the fingerprint image as 
will be readily appreciated by those skilled in the art. 
Many other options for indicating a live fingerprint or an 
attempted spoofing will be readily appreciated by those 
skilled in the art. 

[0054] In one embodiment, the spoof reducing means 
161 may include impedance determining means 165 to 
detect a complex impedance having a phase angle in a 
range of about 10 to 60 degrees corresponding to a live 
finger 79. Alternately, the spoof reducing means 161 
may detect an impedance having a phase angle of about 
0 degrees corresponding to some objects other than a 
live finger, such as a sheet of paper having an image 
thereon, for example. In addition, the spoof reducing 
means 1 61 may detect an impedance of 90 degrees cor- 
responding to other objects. 

[0055] Turning now to FIG. 1 1 , another embodiment 
of spoof reducing means is explained. The fingerprint 
sensor 30 may preferably includes drive means for driv- 
ing the array of impedance sensing elements 160, such 
as the illustrated excitation amplifier 74 (FIG. 2). The 
sensor also includes synchronous demodulator means 
1 70 for synchronously demodulating signals from the ar- 
ray of impedance sensing elements 1 60. Accordingly, in 
one particularly advantageous embodiment of the in- 
vention, the spoof reducing means comprises means for 
operating the synchronous demodulator means 170 at 
at least one predetermined phase rotation angle. For ex- 
ample, the synchronous demodulator means 170 could 
be operated in a range of about 10 to 60 degrees, and 
the magnitude compared to a predetermined threshold 
indicative of a live fingerprint. A live fingerprint typically 
has a complex impedance within the range of 10 to 60 
degrees. 

[0056] Alternately, ratio generating and comparing 
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means 172 may be provided for cooperating with the 
synchronous demodulator means 170 for synchronous- 
ly demodulating signals at first and second phase an- 
gles 0 1t 6 2 , generating an amplitude ratio thereof, and 
comparing the amplitude ratio to a predetermined 
threshold to determine whether the object is a live fin- 
gerprint or other object. Accordingly, the synchronous 
demodulator 170 may be readily used to generate the 
impedance information desired for reducing spoofing of 
the sensor 30 by an object other than a live finger. The 
first angle 0 1 and the second G 2 may have a difference 
in a range of about 45 to 90 degrees, for example. Other 
angles are also contemplated by the invention as would 
be readily appreciated by those skilled in the art. 
[0057] The fingerprint sensor 30 also includes an au- 
tomatic gain control feature to account for a difference 
in intensity of the image signals generated by different 
fingers or under different conditions, and also to account 
for differences in sensor caused by process variations. 
It is important for accurately producing a fingerprint im- 
age, that the sensor can discriminate between the ridg- 
es and valleys of the fingerprint. Accordingly, the sensor 
30 includes a gain control feature, a first embodiment of 
which is understood with reference to FIG. 12. 
[0058] As shown in FIG. 12, the illustrated portion of 
the fingerprint sensor 30 includes an array of fingerprint 
sensing elements in the form of the electric field sensing 
electrodes 78 and surrounding shield electrodes 80 con- 
nected to the amplifiers 73. Other fingerprint sensing el- 
ements may also benefit from the following automatic 
gain control implementations as will be appreciated by 
those skilled in the art. 

[0059] The signal processing circuitry of the sensor 
30 includes a plurality of analog-to-digital (A/D) convert- 
ers 180 as illustrated. Moreover, each of these A/D con- 
verters 180 may have a controllable scale. Scanning 
means 182 sequentially connects different elements to 
the bank of A/D converters 180. The illustrated gain 
processor 185 provides range determining and setting 
means for controlling the range of the A/D converters 
180 based upon prior A/D conversions to thereby pro- 
vide enhanced conversion resolution. The A/D convert- 
ers 180 may comprise the illustrated reference voltage 
input V ref and offset voltage input V offset for permitting 
setting of the range as would be readily appreciated by 
those skilled in the at. Accordingly, the range determin- 
ing and setting means may also comprise a first digital- 
to-analog D/A converter 186 connected between the 
gain processor 185 and the reference voltage V ref inputs 
of the A/D converters 180 as would also be readily un- 
derstood by those skilled in the art. In addition, a second 
D/A converter 189 is also illustratively connected to the 
offset voltage inputs V offset from the gain processor 1 85. 
[0060] The gain processor 185 may comprise histo- 
gram generating means for generating a histogram, as 
described above, and based upon prior A/D conver- 
sions. The graph adjacent the gain processor 185 in 
FIG. 12 illustrates atypical histogram plot 191. The his- 



togram plot 191 includes two peaks corresponding to 
the sensed ridges and valleys of the fingerprint. By set- 
ting the range for the A/D converters 1 80, the peaks can 
be readily positioned as desired to thereby account for 

5 the variations discussed above and use the full resolu- 
tion of the A/D converters 180. 
[0061] Turning additionally to FIG. 13, the A/D con- 
verters 180 may include an associated input amplifier 
for permitting setting of the range. In this variation, the 
■ io range determining and setting means may also com- 
prise the illustrated gain processor185, and wherein the 
amplifier is a programmable gain amplifier (PGA) 187 
connected to the processor. A digital word output from 
the gain processor 185 sets the gain of the PGA 187 so 

15 that full use of the resolution of the A/D converters 180 
is obtained for best accuracy. A second digital word out- 
put from the gain processor 185 and coupled to the am- 
plifier 187 through the illustrated D/A converter 192 may 
also control the offset of the amplifier as would also be 

20 readily appreciated by those skilled in the art. 

[0062] The range determining and setting means of 
the gain processor 185 may comprise default setting 
means for setting a default range for initial ones of the 
fingerprint sensing elements. The automatic gain con- 

25 trol feature of the present invention allows the D/A con- 
verters 180 to operate over their full resolution range to 
thereby increase the accuracy of the image signal 
processing. A fingerprint sensor includes ajDlurality of 
semiconductor devices adjacent a substrate having only 

30 three metal layers. The sensor includes a first metal lay- 
er interconnecting predetermined ones of the plurality 
of semiconductor devices; a second metal layer defining 
a ground plane; and a third metal layer comprising an 
array of electric field sensing electrodes connected to 

35 active circuit portions for generating an output related 
to a sensed fingerprint. The fingerprint sensor also in- 
cludes a package surrounding the substrate and having 
an opening aligned with the sensing electrodes. A first 
external electrode may be carried by the package for 

40 contact by a finger. The sensor also includes an excita- 
tion drive circuit connected between the ground plane 
and the first external electrode for generating, electric 
fields between the electric field sensing electrodes and 
adjacent finger portions. A power control circuit is for 

45 controlling operation of active circuit portions based up- 
on sensing finger contact with the first external electrode 
so that the active circuit portions are powered upon 
sensing finger contact with the first external electrode 
and otherwise grounded. A second external electrode 

50 may be connected to a bleed resistor to bleed charge 
from the finger prior to switching from the grounded to 
the powered state. An amplifier connected between 
each electric field sensing electrode and associated 
shield electrode may be operated at a gain of greater 

55 than one for additional noise rejection. 
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tween said second external electrode (53, 53') and 
an earth ground. 

5. A fingerprint sensor (30) as claimed in any one of 
5 claims 1 to 4 including a shield electrode (80) adja- 
cent each electric field sensing electrode (78), and 
an amplifier (73) having an input connected to each 
electric field sensing electrode (78), and having an 
output connected to each respective shield elec- 

10 trode (80), said amplifier (73) having an amplifica- 
tion gain greater than about one to thereby increase 
noise rejection. 

6. A fingerprint sensor (30) comprising a substrate 
15 (65), a plurality of semiconductor devices (73) ad- 
jacent said substrate (65) and defining active circuit 
portions for generating an output related to a 
sensed fingerprint, a package (51 ) surrounding said 
substrate (65), a first external electrode (54) carried 

20 by said package (51) for contact by a finger (79), 
and power control means for controlling operation 
of active circuit portions (100) based upon sensing 
finger contact with said first external electrode (54), 
and at least one conductive layer comprising an ar- 

25 ray of electric field sensing electrodes (78) connect- 
ed to active circuit portions, and excitation drive 
means (74) connected to said first external elec- 
trode (54) for generating electric fields between the 
electric field sensing electrodes (78) and adjacent 

30 finger portions. 

7. A fingerprint sensor (30) as claimed in claim 6, 
wherein said power control means comprises wake- 
up means (1 02) for only powering active circuit por- 

35 tions (100) upon sensing finger contact with said 
first external electrode (54) to thereby conserve 
power, in which said power control means further 
comprises protection means for grounding active 
circuit portions (100) upon not sensing finger con- 

40 tact with said first external electrode (54). 



Claims 

1 . A fingerprint sensor (30) comprising: 

a substrate (65); 

a plurality of semiconductor devices (73) adja- 
cent said substrate and defining active circuit 
portions; 

a first metal layer (66) interconnecting prede- 
termined ones of said plurality of semiconduc- 
tor devices (73); 

a first dielectric layer (67) adjacent said first 
metal layer (66); 

a second metal layer (68) adjacent said first di- 
electric layer (67) defining a ground plane; 
a second dielectric layer (70) adjacent said sec- 
ond metal layer (68); 

a third metal layer (71) adjacent said second 
dielectric layer (70) and comprising an array of 
electric field sensing electrodes (78) connected 
to active circuit portions for generating signals 
related to a sensed fingerprint; 
a package (51) surrounding said substrate (65); 
a first electrode (54) carried by said package 
for contact by a finger; and 
excitation drive means connected between the 
ground plane and said first external electrode 
(54) for generating electric fields between the 
electric field sensing electrodes (78) and adja- 
cent finger portions. 

2. A fingerprint sensor (30) as claimed in claim 1 in- 
cluding a third dielectric layer (52) adjacent said 
third metal layer (71 ) , and said package (51 ) having 
an opening aligned with the array of electric field 
sensing electrodes. 

3. A fingerprint sensor (30) as claimed in any one of 
claims 1 to 2 including power control means (153) 
for controlling operation of active circuit portions 
(100) based upon sensing finger contact with said 
first external electrode (54), said power control 
means comprises wake-up means (102) for only 
powering active circuit portions (1 00) upon sensing 
finger contact with said first external electrode (54) 
to thereby conserve power, said power control 
means further comprises protection means for 
grounding active circuit portions (100) upon not 
sensing finger contact with said first external elec- 
trode (54). 

4. A fingerprint sensor (30) as claimed in any one of 
claims 1 to 3 including finger charge bleed means 
for bleeding a charge from a finger (79) upon con- 
tact therewith, in which a said finger charge bleed 
means comprises a second external electrode (53, 
53') carried by said package (51 ) for contact by the 
finger, a charge bleed resistor (104) connected be- 



8. A fingerprint sensor (30) as claimed in claims 6 or 
7 including finger charge bleed.means for bleeding 
a charge from a finger (79) upon contact therewith, 

45 and wherein said finger charge bleed means and 
said protection means cooperate so that the active 
circuit portions remain grounded until said bleed 
means bleeds the charge from the finger (79), in 
which said finger charge bleed means comprises a 

50 second external electrode (53, 53') carried by said 
package (51) for contact by the finger (79), and a - 
charge' bleed resistor (104) connected between 
said second external electrode (53, 53') and an 
earth ground, and preferably said second external 

55 electrode (53, 53') comprises an electrically con- 
ductive movable cover for said package (51), and 
preferably at least one conductive layer comprises 
a ground plane layer connected to said charge 
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bleed resistor (1 04). 

9. A fingerprint sensor (30) comprising a substrate 
(65), a plurality of semiconductor devices (73) ad- 
jacent said substrate (65) and defining active circuit 5 
portions (100) for generating an output related to a 
sensed fingerprint, a package (51 ) surrounding said 
substrate (65), and finger charge bleed means for 
bleeding a charge from a finger (79) upon contact 
therewith to protect the active circuit portions (100),- 
in which said finger charge bleed means comprises 
a second external electrode (53, 53') carried by said 
package (51) for contact by the finger (79), and a 
charge bleed resistor (104) connected between 
said second external electrode (53, 53') and an 
earth ground, and said second external electrode 
(53, 53') comprises an electrically conductive mov- 
able cover for said package (51), at least one con- 
ductive layer comprising an array of electric field 
sensing electrodes (78) connected to the active cir- 
cuit portions (100), and a first external electrode 
(54) carried by said package (51), and excitation 
drive means (74) connected to said first external 
electrode (54) for generating electric fields between 
the electric field sensing electrodes (78) and adja- 
cent finger portions. 

10. A fingerprint sensor (30) comprising a substrate 
(65), a plurality of semiconductor devices (73) ad- 
jacent said substrate (65) and defining active circuit 
portions (1 00) for generating an output related to a 
sensed fingerprint, a package (51 ) surrounding said 
substrate (65), and finger charge bleed means for 
bleeding a charge from a finger upon contact there- 
with to protect the active circuit portions, in which 
said finger charge bleed means comprises, a sec- 
ond external electrode (53, 53') carried by said 
package for contact by a finger (79), and a charge 
bleed resistor (104) connected between said sec- 
ond external electrode (53, 53') and an earth 
ground, and said second external electrode (53, 
53') comprises an electrically conductive movable 
cover for said package. 

1 1 . A method for making a fingerprint sensor compris- 
ing the steps of: 

forming a plurality of semiconductor devices 
(73) adjacent a substrate (65) and defining ac- 
tive circuit portions; 

forming a first metal layer (66) interconnecting 
predetermined ones of the plurality of semicon- 
ductor devices (73); 

forming a first dielectric layer (67) adjacent the 
first metal layer (66); 

forming a second metal layer (68) adjacent the 
first dielectric layer (67) defining a ground 
plane; 



forming a second dielectric layer (70) adjacent 
the second metal layer (68); 
forming a third metal layer (71) adjacent the 
second dielectric layer (70) and comprising an 
array of electric field sensing electrodes (78) 
connected to active circuit portions (100) for 
generating signals related to a sensed finger- 
print; 

forming a package (51) surrounding the sub- 
- strate (65); and 
forming means for generating electric fields be- 
tween the electric field sensing electrodes (78) 
and adjacent finger portions. 

12. A method as claimed in claim 11 including the step 
of forming a third dielectric layer (52) adjacent the 
third metal layer (71), with the step of forming the 
package (51) surrounding the substrate (65) in- 
cludes forming an opening aligned with the array of 
electric field sensing electrodes (78), further com- 
prising the step of forming a first external electrode 
(54) carried by the package (61) for contact by a 
finger (79), and forming a second external electrode 
(53) carried by the package (51) for contact by the 
finger (79), and connecting a charge bleed resistor 
(104) between the second external electrode (53) 
and an earth ground. 

13. A method for controlling operation of a fingerprint 
sensor (30) of a type comprising a plurality of sem- 
iconductor devices (73) adjacent a substrate (65) 
and defining active circuit portions for generating an 
output related to a sensed fingerprint, a package 
(51) surrounding the substrate (65), at least one 
conductive layer comprising an array of electric field 
sensing electrodes (78), and a first external elec- 
trode (54) carried by the package (51) for contact 
by a finger (79), the method comprising the steps of: 

generating electric fields between the electric 
field sensing electrodes (78) and adjacent fin- 
ger portions; 

only powering active circuit portions (1 00) upon 
sensing finger contact with the first external 
electrode (54) to thereby conserve power; and 
grounding active circuit portions (1 00) upon not 
sensing finger contact with the first external 
electrode (54), including the step of bleeding a 
charge from the finger (79) upon initial contact 
of the finger (79) with the fingerprint package 
(51) and before switching from grounding of the 
active circuit portions (100) to powering same. 

14. A method of increasing noise rejection in a finger- 
print sensor (30) of a type comprising a substrate 
(65), and at least one electrically conductive layer 
adjacent said substrate and comprising portions de- 
fining an array of electric field sensing electrodes 
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(78), the method comprising the steps of: 

forming an shield electrode (80) for each re- 
spective electric field sensing electrode (78); 
forming a respective amplifier (73) connected 
between each pair of electric field sensing elec- 
trodes (78) and associated shield electrodes 
(80); 

forming a package (51) surrounding the sub- 
strate (65); 

generating electric fields between the electric 
field sensing electrodes (78) and adjacent fin- 
ger portions; and 

operating each amplifier (73) at an amplification 
gain greater than one to thereby increase noise 
rejection. 

Patentanspruche 

1 . Ein Fingerabdrucksensor (30), beinhaltend: 
ein Substrat (65); 

eine Vielzahl von Halbleiterbausteinen (73), 
welche zum Substrat benachbart sind und ak- 
tive Schaltkreisteile definieren; 

eine erste Metal Ischicht (66), welche vorbe- 
stimmte Bausteine der Vielzahl der Halbleiter- 
bausteine (73) untereinander verbindet; 

eine erste dielektrische Schicht (67), welche 
zur ersten Metallschicht (66) benachbart ist; 

eine zweite Metallschicht (68), welche zur er- 
sten dielektrischen Schicht (67) benachbart ist 
und eine Grundflache definiert; 

eine zweite dielektrische Schicht (70), welche 
zur zweiten Metallschicht (68) benachbart ist; 

eine dritte Metallschicht (71), welche zur zwei- 
ten dielektrischen Schicht (70) benachbart ist 
und welche eine Anordnung/Matrix von Feld- 
Sensorelektroden (78) fur ein elektrisches Feld 
beinhaltet, welche mit aktiven Schaltungsteilen 
verbunden sind zur Erzeugung von Signalen, 
die auf einen abgetasteten Fingerabdruck be- 
zogen sind; 

ein Baustelnpaket (51), welches das Substrat 
(65) umgibt; 

eine erste Elektrode (54), welche durch das 
Bausteinpaket (51) getragen wird, fur den Kon- 
takt mit einem Finger; und Antriebsmittel zur Er- 
regung/Anregung, welche zwischen der 



Grundflache und der ersten externen Elektrode 
(54) verbunden ist zur Erzeugung elektrischer 
Felder zwischen den Feld-Sensorelektroden 
(78) und benachbarten Fingerteilen. 

5 

2. Ein Fingerabdrucksensor (30) wie in Anspruch 1 
beansprucht, beinhaltend eine dritte dielektrische 
Schicht (52), welche zu der dritten Metallschicht 
(71 ) benachbart ist und das Bausteinpaket (51 ) eine 

10 ... Offnung hat, die milder Anordnung/Matrix der Feld- 
Sensorelektroden fluchtet. 

3. Ein Fingerabdrucksensor (30) wie in einem der An- 
spruche 1 oder 2 beansprucht, beinhaltend Ener- 

15 giesteuermittel (153) zur Steuerung/Regelung des 
Betriebs aktiver Schaltungsteile (100), basierend 
auf der Abtastung des Fingerkontaktes mit der er- 
sten externen Elektrode (54), wobei die Energie- 
steuermittel Aufwachmittel (102) zur Speisung le- 

20 diglich aktiver Schaltungsteile (1 00) mit Energie be- 
inhalten, auf Grund der Abtastung des Fingerkon- 
taktes mit der ersten externen Elektrode (54), urn 
hierbei Energie einzusparen, wobei die Energie- 
steuermittel weiterhin Schutzmittel zum Erden akti- 

25 ver Schaltungsteile (1 00) beinhalten, auf Grund kei- 
ner Abtastung des Fingerkontaktes mit der ersten 
externen Elektrode (54). 

4. Ein Fingerabdrucksensor (30) wie in einem der An- 
30 spruche 1 bis 3 beansprucht, beinhaltend Fingerla- 

dungsableitmittel zur Ableitung/Entladungeiner La- 
dung von einem Finger (79), auf Grund eines Kon- 
taktes damit, in welchem Fingerabdrucksensor das 
Fingerladungsableitmittel eine zweite externe Elek- 

35 trode (53, 53') beinhaltet, welche durch das Bau- 
steinpaket (51) fur den Kontakt mit dem Finger ge- 
tragen wird, und einen Ladungsableitwiderstand 
(104) beinhaltet, welcher zwischen der zweiten ex- 
ternen Elektrode (53, 53') und einer Erdung verbun- 

40 den ist. 

5. Ein Fingerabdrucksensor (30) wie in einem der An- 
spruche 1 bis 4 beansprucht, beinhaltend eine Ab- 
schirmelektrode (80), welche zu jeder der Feld- 

45 Sensorelektroden (78) benachbart ist, und beinhal- 
tend einen Verstarker (73), mit einem Eingang, der 
mit jedem der Feld-Sensorelektroden (78) verbun- 
den ist, und mit einem Ausgang, der mit jeder der 
entsprechenden Abschirmelektroden (80) verbun- 

50 den ist, wobei der Verstarker (73) einen Verstar- 
kungsgrad von groBer als 1 besitzt, urn hierbei die 
Rauschunterdruckung zu erhohen. 

6. Ein Fingerabdrucksensor (30) beinhaltend ein Sub- 
55 strat (65), eine Vielzahl von Halbleiterbausteinen 

(73), welche zum Substrat (65) benachbart sind und 
aktive Schaltkreisteile zur Erzeugung eines Aus- 
gangssignais definieren, in Abhangigkeit eines ab- 
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getasteten Fingerabdrucks, ein Bausteinpaket (51), 
um das Substrat (65) zu umgeben, eine ersie ex- 
terne Elektrode (54), welchedurch das Bausteinpa- 
ket (51) fur den Kontakt mit dem Finger (79) getra- 
geh wird, und Energiesteuermittel zur Steuerung/ 5 
Regelung des Betriebs aktiver Schaltungsteile 
(100), basierend auf der Abtastung des Fingerkon- 
taktes mit der ersten externen Elektrode (54), und 
mindestens eine elektrisch leitende Schicht, bein- 
haltend eine Anordnung/Matrix von Feld-Sensor- 10 
elektroden (78) fur ein elektrisches Feld, welche 
verbunden sind mit aktiven Schaltungsteilen, und 
Antriebsmittel zur Erregung/Anregung (74), welche 
mit der ersten externen Elektrode (54) verbunden 
sind zur Erzeugung elektrischer Felder zwischen « 
den Feld-Sensorelektroden (78) und benachbarten 
Fingerteilen. 

7. Ein Fingerabdrucksensor (30) wie in Anspruch 6 
beansprucht, worin die Energiesteuermittel Auf- 20 
wachmittel (102) zur Speisung lediglich aktiver 
Schaltungsteile (100) mit Energie beinhalten, auf 
Grund der Abtastung des Fingerkontaktes mit der 
ersten externen Elektrode (54), um hierbei Energie 
einzusparen, in welchem Fingerabdrucksensor die 25 
Energiesteuermittel weiterhin Schutzmittel beinhal- 
ten zum Erden aktiver Schaltungsteile (100), auf 
Grund keiner Abtastung des Fingerkontaktes mit 
der ersten externen Elektrode (54). 

30 

8. Ein Fingerabdrucksensor (30) wie in einem der An- 
spruche 6 oder 7 beansprucht, beinhaltend Finger- 
ladungsableitmittel zur Ableitung/Entladung einer 
Ladungvon einem Finger (79) auf Grund eines Kon- 
taktes damit, und worin die Fingerladungsableitmit- 35 
tel und die Schutzmittel zusammenwirken, so dass 

die aktiven Schaltkreisteile geerdet bleiben, bis das 
Ableitmittel die Ladung des Fingers (79) ableltet, in 
welchem Fingerabdrucksensor das Fingerladungs- 
ableitmittel eine zweite externe Elektrode (53, 53') *o 
beinhaltet, welche durch das Bausteinpaket (51 ) fur 
den Kontakt mit dem Finger getragen wird, einen 
Ladungsableitwiderstand (104), welcher zwischen 
der zweiten externen Elektrode (53, 53') und einer 
Erdung verbunden ist, und bevorzugt die zweite ex- 45 
terne Elektrode (53, 53') eine elektrisch leitende be- 
wegliche Hulle fur das Bausteinpaket (51) beinhal- 
tet, und bevorzugt mindestens eine elektrisch lei- 
tende Schicht eine Grundflachenschicht beinhaltet, 
welche mit dem Ladungsableitwiderstand (104) so 
verbunden ist. 

9. Ein Fingerabdrucksensor (30) beinhaltend ein Sub- 
strat (65), eine Vielzahl von Halbleiterbausteinen 
(73), welche zum Substrat (65) benachbart sind und 55 
aktive Schaltkreisteile (100) definieren zur Erzeu- 
gung eines Ausgangssignals, in Abhangigkeit eines 
abgetasteten Fingerabdrucks, ein Bausteinpaket 



(51), um das Substrat (65) zu umgeben, und Fin- 
gerladungsableitmittel zur Ableitung/Entladung ei- 
ner Ladung von einem Finger (79) auf Grund eines 
Kontaktes damit, um die aktiven Schaltungsteile 
(100) zu schutzen, in welchem Fingerabdrucksen- 
sor das Fingerladungsableitmittel eine zweite exter- 
ne Elektrode (53, 53*) beinhaltet, welche durch das 
Bausteinpaket (51) fur den Kontakt mit dem Finger, 
getragen wird, und einen Ladungsableitwiderstand 
(104),welcherzwischen.derzweiten.externen Elek- 
trode (53, 53') und einer Erdung verbunden ist, und 
die zweite externe Elektrode (53, 53') eine elek- 
trisch leitende bewegliche Hulle fur das Baustein- 
paket (51) beinhaltet, mindestens eine elektrisch 
leitende Schicht, beinhaltend eine Anordnung/Ma- 
trix von Feld-Sensorelektroden (78) fur ein elektri- 
sches Feld, welche mit den aktiven Schaltkreistei- 
len (100) verbunden sind, und eine erste externe 
Elektrode (54), welche durch das Bausteinpaket 
(51) getragen wird, und Antriebsmittel zur Erre- 
gung/Anregung (74), welche mit der ersten exter- 
nen Elektrode (54) verbunden ist, zur Erzeugung 
elektrischer Felder zwischen den Feld-Sensorelek- 
troden (78) und benachbarten Fingerteilen. 

10. Ein Fingerabdrucksensor (30) beinhaltend ein Sub- 
strat (65), eine Vielzahl von Halbleiterbausteinen 
(73), welche zum Substrat (65) benachbart sind und 
aktive Schaltkreisteile (100) definieren zur Erzeu- 
gung eines Ausgangssignals, in Abhangigkeit eines 
abgetasteten Fingerabdrucks, ein Bausteinpaket 
(51), um das Substrat (65) zu umgeben, und Fin- 
gerladungsableitmittel zur Ableitung/Entladung ei- 
ner Ladung von einem Finger auf Grund eines Kon- 
taktes damit, um die aktiven Schaltungsteile zu 
schutzen, in welchem Fingerabdrucksensor das 
Fingerladungsableitmittel eine zweite externe Elek- 
trode (53, 53') beinhaltet, welche durch das Bau- 
steinpaket fur den Kontakt mit dem Finger (79) ge- 
tragen wird, und einen Ladungsableitwiderstand 
(1 04), welcher zwischen der zweiten externen Elek- 
trode (53, 53') und einer Erdung verbunden ist, und 
die zweite externe Elektrode (53, 53') eine elek- 
trisch leitende bewegliche Hulle fur das Baustein- 
paket beinhaltet. 

11. Ein Verfahren zur Herstellung eines Fingerabdruck- 
sensors (30), beinhaltend die Schrjtte: 

Bilden einer Vielzahl von Halbleiterbausteinen 
(73) benachbart zu einem Substrat (65) und 
Definieren von aktiven Schaltkreisteilen; 

Bilden einer ersten Metallschicht (66), welche 
vorbestimmte Bausteine der Vielzahl der Halb- 
leiterbausteine (73) untereinander verbindet; 

Bilden einer ersten dielektrischen Schicht (67) 
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benachbart zur ersten Metalischicht (66); 

Bilden einerzweiten Metalischicht (68) benach- 
bart zur ersten dielektrischen Schicht (67) und 
Definieren einer Grundflache; 5 

Bilden einerzweiten dielektrischen Schicht (70) 
benachbart zur. zweiten Metalischicht (68); 

Bilden einer dritten Metalischicht (71 ), benach- io 

bart zur zweiten dielektrischen Sch icht (70) und 
welche eine Anordnung/Matrix von Sensor- 
elektroden (78) fur ein elektrisches Feld be- 
inhaltet, welche verbunden sind mit aktiven 
Schaltungsteilen (100) zur Erzeugung von Si- « 
gnalen, die auf einen abgetasteten Fingerab- 
druck bezogen sind; 

Bilden eines Bausteinpakets (51), welches das 
Substrat (65) umgibt; und 20 

Bilden von Mitteln zur Erzeugung elektrischer 
Felder zwischen den Feld-Sensorelektroden 
(78) und benachbarten Fingerteilen. 

25 

12. Ein Verfahren wie in Anspruch 11 beansprucht, be- 
inhaltend den Schritt des Bildens einer dritten di- 
elektrischen Schicht (52), benachbart zu der dritten 
Metalischicht (71) mit dem Schritt des Bildens des 
Bausteinpakets (51), welches das Substrat (65) 30 
umgibt, beinhaltend das Bilden einer Offnung, die 

mit der Anordnung/Matrix der Feld-Sensorelektro- 
den (78) fluchtet, weiterhin beinhaltend den Schritt 
des Bildens einer ersten externen Elektrode (54), 
welche durch das Bausteinpaket (51) getragen 35 
wird, zum Kontakt durch einen Finger (79), und Bil- 
den einer zweiten externen Elektrode (53), welche 
durch das Bausteinpaket (51) getragen wird, zum 
Kontakt durch einen Finger (79), und Verbinden ei- 
nes Ladungsableitwiderstands (104) zwischen der 40 
zweiten externen Elektrode (53) und der Erdung. 

13. Ein Verfahren zur Steuerung/Regelung des Be- 
triebs eines Fingerabdrucksensors (30) eines Typs, 
welchereine Vielzahl von Halbleiterbausteinen (73) 45 
beinhaltet, welche zum Substrat (65) benachbart 
sind und aktive Schaltkreisteile definieren zur Er- 
zeugung eines Ausgangssignals, in Abhangigkeit 
eines abgetasteten Fingerabdrucks, ein Baustein- 
paket (51), urn das Substrat (65) zu umgeben, min- 50 
destens eine elektrisch leitende Schicht beinhal- 
tend eine Anordnung/Matrix von Feld-Sensorelek- 
troden (78) fur ein elektrisches Feld, und eine erste 
externe Elektrode (54), welche durch das Baustein- 
paket (51) getragen wird, zum Kontakt durch einen 55 
Finger (79), wobei das Verfahren die Schritte be- 
inhaltet: 



Erzeugen elektrischer Felder zwischen den 
Feld-Sensorelektroden (78) und benachbarten 
Fingerteilen; 

Speisen lediglich aktiver Schaltkreise (1 00) mit 
Energie auf Grund der Abtastung des Finger- 
kontaktes mit der ersten externen Elektrode 
(54), urn hierbei Energie einzusparen; und 

Erden aktiver Schaftungsteile (100) auf Grund 
keiner Abtastung des Fingerkontaktes mit der 
ersten externen Elektrode (54), beinhaltend 
den Schritt der Ableitung/Entladung einer La- 
dung von einem Finger (79) auf Grund eines 
ersten Kontaktes des Fingers (79) mit dem Fin- 
gerabdruck-Bausteinpaket (51) und zuvor Um- 
schalten von Erdung der aktiven Schaltungstei- 
le (100) auf Speisung mit Energie. 

14. Ein Verfahren zur Erhohung der Rauschunterdruk- 
kung in einem FingerabdrucksensoreinesTyps, der 
ein Substrat (65) beinhaltet und mindestens eine 
elektrisch leitende Schicht, welche zu dem Substrat 
benachbart ist und beinhaltend Teile, welche eine 
Anordnung/Matrix von Feld-Sensorelektroden (78) 
fur ein elektrisches Feld definieren, wobei das Ver- 
fahren die Schritte beinhaltet: 

Bilden einer Abschirmelektrode (80) fur jede 
entsprechende Feld-Sensorelektrode (78); 

Bilden eines Verstarkers (73), welcher zwi- 
schen jedem Paarvon Feld-Sensorelektroden 
(78) und den zugehorigen Abschirmelektroden 
(80) verbunden ist; 

Bilden eines Bausteinpaketes (51), welches 
das Substrat (65) umgibt; 

Erzeugen von elektrischen Feldern zwischen 
den Feld-Sensorelektroden (78) und benach- 
barten Fingerteilen; und 

Betreiben jedes Verstarkers (73) mit einem Ver- 
starkungsgrad von groGer als 1 , urn hierbei die 
Rauschunterdruckung zu erhohen. 



Revendications 

1 . Detecteur d'empreinte digitale (30) comprenant : 
un substrat (65) ; 

une pluralite de dispositifs semi-conducteurs 
(73) adjacents au dit substrat et definissant des 
parties de circuit actives ; 
une premiere couche metallique (66) intercon- 
nectant des dispositifs predetermines parmi la- 
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dite pluralite de dispositifs semi-conducteurs 
(73); 

une premiere couche dielectrique (67) adjacen- 
te a ladite premiere couche metallique (66) ; 
une deuxieme couche metallique (68) adjacen- s 
te a ladite premiere couche dielectrique (67) 
definissant un plan de masse ; 
une deuxieme couche dielectrique (70) adja- 
cente a ladite deuxieme couche metallique 

(68); 10 

une troisieme couche metallique (71 ) adjacen- 
te a ladite deuxieme couche dielectrique (70) 
et comprenant un groupement d'electrodes 
(78) de detection de champ electrique connec- 
tees aux parties de circuit actives pour generer *s 
des signaux en rapport avec une empreinte di- 
gitale detected ; 

un emballage (51 ) entourant ledit substrat (65); 
une premiere electrode (54) portee par ledit 
emballage pour le contact avec un doigt ; et 20 
un moyen de commande d'excitation connecte 
entre le plan de masse et ladite premiere elec- 
trode exterieure (54) pour generer des champs 
electriques entre les electrodes (78) de detec- 
tion de champ electrique et les parties adjacen- 25 
tes du doigt. 

2. Detecteur d'empreinte digitale (30) selon la reven- 
dication 1, incluant une troisieme couche dielectri- 
que (52) adjacente a ladite troisieme couche metal- 30 
lique (71 ), et ledit emballage (51 ) etant pourvu d'une 
ouverture alignee avec le groupement d'electrodes 

de detection de champ electrique. 

3. Detecteur d'empreinte digitale (30) selon Tune quel- 35 
conque des revendications 1 a 2, incluant un moyen 

de commande de puissance (153) servant a com- 
mander le fonctionnement des parties de circuit ac- 
tives (100) sur la base de la detection du contact 
d'un doigt avec ladite premiere electrode exterieure 40 
(54), ledit moyen de commande de puissance com- 
prend un moyen de reveil (102) permettant d'ali- 
menter les parties de circuit actives (100) unique- 
ment lors de la detection du contact d'un doigt avec 
ladite premiere electrode exterieure (54) afin d'eco- 45 
nomiser le courant, ledit moyen de commande de 
puissance comprend en outre, un moyen de protec- 
tion pourmettre a la masse les parties de circuit ac- 
tives (100) iorsqu'aucun contact d'un doigt avec la- 
dite premiere electrode exterieure (54) n'est detec- so 
te. 

4. Detecteur d'empreinte digitale (30) selon I'unequel- 
conque des revendications 1 a 3, incluant un moyen 
stabilisateur de charge d'un doigt servant a stabili- 55 
ser une charge d'un doigt (79) lors du contact avec 
celui-ci, dans lequel ledit moyen stabilisateur de 
charge d'un doigt comprend une seconde electrode 



exterieure (53, 53') portee par ledit emballage (51) 
en vue d'un contact avec le doigt et une resistance 
stabilisatrice de charge (1 04) branchee entre ladite 
seconde electrode exterieure (53, 53') et une mas- 
se. 

5. Detecteur d'empreinte digitale (30) selon I'une quel- 
conque des revendications 1 a 4, incluant une elec- 
trode blindee (80) adjacente a chaque electrode de 
detection de champ electrique (78), et un.amplifica-. 
teur (73) pourvu d'une entree reliee a chaque elec- 
trode de detection de champ electrique (78) et pour- 
vu d'une sortie reliee a chaque electrode blindee 
(80) respective, ledit amplificateur (73) ayant un 
gain d'amplification superieur a un environ, de ma- 
niere a augmenter la rejection du bruit. 

6. Detecteur d'empreinte digitale (30) comprenant un 
substrat (65), une pluralite de dispositifs semi-con- 
ducteurs (73) adjacents au dit substrat (65) et defi- 
nissant des parties de circuit actives servant a ge- 
nerer une sortie en relation avec une empreinte di- 
gitale detectee, un emballage (51) entourant ledit 
substrat (65), une premiere electrode exterieure 
(54) portee par ledit emballage (51) en vue du con- 
tact avec un doigt (79), et un moyen de commande 
de puissance servant a commander le fonctionne- 
ment des parties de circuit actives (100) sur la base 
de la detection d'un contact entre un doigt et ladite 
premiere electrode exterieure (54), et au moins une 
couche conductrice comprenant un groupement 
d'electrodes de detection de champ electrique (78) 
connectees aux parties de circuit actives, et un 
moyen de commande d'excitation (74) connecte a 
ladite premiere electrode exterieure (54) pour ge- 
nerer des champs electriques entre les electrodes 
de detection de champ electrique (78) et les parties 
adjacentes du doigt. 

7. Detecteur d'empreinte digitale (30) selon la reven- 
dication 6, dans lequel ledit moyen de commande 
de puissance comprend un moyen de reveil (102) 
permettant d'alimenter les parties de circuit actives 
(100) uniquement lors de la detection d'un contact 
entre un doigt et ladite premiere electrode exterieu- 
re (54) afin d'economiser le courant, dans lequel le- 
dit moyen de commande de puissance comprend, 
en outre, un moyen de protection pour mettre a la 
masse les parties de circuit actives (100) Iors- 
qu'aucun contact d'un doigt avec ladite premiere 
electrode exterieure (54) n'est detecte. 

8. Detecteur d'empreinte digitale (30) selon la reven- 
dication 6 ou 7, incluant un moyen stabilisateur de 
charge d'un doigt servant a stabiliser une charge 
d'un doigt (79) lors du contact avec celui-ci, et dans 
lequel ledit moyen stabilisateur de charge d'un doigt 
et ledit moyen de protection cooperent de maniere 
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a ce que les parties de circuit actives restent bran- 
chees £ la masse jusqu'ace que ledit moyen stabi- 
lisateur stabilise la charge du doigt (79), dans lequel 
ledit moyen stabilisateur de charge d'un doigt com- 
prend une seconde electrode exterieure (53, 53') 5 
portee par ledit emballage (51) en vue d'un contact 
avec le doigt (79), et une resistance stabilisatrice 
de charge (104) connectee entre ladite seconde 
electrode exterieure (53, 53') et une masse, et de 
preference ladite seconde electrode exterieure (53, 10 
53') comprend, une couverture mobile electrocon- 
ductrice pour ledit emballage (51 ), et de preference 
au moins une couche conductrice comprend une 
couche de plan de masse connectee a ladite resis- 
tance stabilisatrice de charge (1 04). 15 

9. Detecteur d'empreinte digitale (30) comprenant un 
substrat (65), une pluralite de dispositifs semi-con- 
ducteurs (73) adjacents au dit substrat (65) et defi- 
nissant des parties de circuit actives (1 00) servant 20 
k g£n6rer une sortie en relation avec une empreinte 
digitale detectee, un emballage (51) entourant ledit 
substrat (65), et un moyen stabilisateur de charge 
d'un doigt servant a stabiliser une charge d'un doigt 
(79) lors du contact avec celui-ci afin de proteger 25 
les parties de circuit actives (100), dans lequel ledit 
moyen stabilisateur de charge d'un doigt comprend 
une deuxieme electrode exterieure (53, 53') portee 
par ledit emballage (51) en vue d'un contact avec 

le doigt (79), et une resistance stabilisatrice de 30 
charge (1 04) connectee entre ladite seconde elec- 
trode exterieure (53, 53') et une masse, et ladite se- 
conde electrode exterieure (53, 53') comprend une 
couverture mobile electroconductrice pour ledit em- 
ballage (51), au moins une couche conductrice 35 
comprenant un groupement d'electrodes (78) de 
detection de champ connectees aux parties de cir- 
cuit actives (100), et une premiere electrode exte- 
rieure (54) portee par ledit emballage (51), et un 
moyen de commande d'excitation (74) connecter a 40 
ladite premiere electrode exterieure (54) pour ge- 
nerer des champs electriques entre les electrodes 
de detection de champ electrique (78) et les parties 
adjacentes du doigt. 

45 

10. Detecteur d'empreinte digitale (30) comprenant un 
substrat (65), une pluralite de dispositifs semi-con- 
ducteurs (73) adjacents au dit substrat (65) et defi- 
nissant des parties de circuit actives (100) servant 
agenererunesortieen relation avec une empreinte so 
digitale detectee, un emballage (51) entourant ledit 
substrat (65), et un moyen stabilisateur de charge 
d'un doigt servant a stabiliser une charge d'un doigt 
lors du contact avec celui-ci afin de proteger les par- 
ties de circuit actives, dans lequel ledit moyen sta- 55 
bilisateur de charge d'un doigt comprend une se- 
conde electrode exterieure (53, 53') portee par ledit 
emballage en vue d'un contact avec un doigt (79), 



et une resistance stabilisatrice de charge (104) con- 
nectee entre ladite seconde electrode exterieure 
(53, 53') et une masse, et ladite seconde Electrode 
exterieure (53, 53') comprend une couverture mo- 
bile electroconductrice pour ledit emballage. 

11. Procede de fabrication d'un detecteur d'empreinte 
digitale, comprenant les etapes qui consistent a : 

formerune pluralite de dispositifs semi-conduc-.. . — 
teurs (73) adjacents a un substrat (65) et defi- 
nissant des parties de circuit actives ; 
former une premiere couche metallique (66) in- 
terconnectant des dispositifs predetermines 
parmi la pluralite de dispositifs semi-conduc- 
teurs (73) ; 

former une premiere couche dielectrique (67) 
adjacente a la premiere couche metallique 

(66) ; 

former une deuxieme couche metallique (68) 
adjacente £ la premiere couche dielectrique 

(67) definissant un plan de masse ; 

former une deuxieme couche dielectrique (70) 
adjacente a la deuxieme couche metallique 

(68) ; 

former une troisieme couche metallique (71) 
adjacente a la deuxieme couche dielectrique 
(70) et comprenant un groupement d'electro- 
des de detection de champ electrique (78) con- 
nectees aux parties de circuit actives (100) 
pour generer des signaux en rapport avec une 
empreinte digitale detectee ; 
former un emballage (51) entourant le substrat 
(65) ; et 

former un moyen de generation de champs 
electriques entre les electrodes (78) de detec- 
tion de champ electrique et les parties adjacen- 
tes du doigt. 

12. Procede selon la revendication 11, incluant I'etape 
qui consiste a former une troisieme couche dielec- 
trique (52) adjacente a la troisieme couche metalli- 
que (71), I'etape consistant a former I'emballage 
(51) qui entoure le substrat (65) incluant la forma- 
tion d'une ouverture alignee avec le groupement 
d'electrodes de detection de champ electrique (78), 
comprenant, en outre, I'etape consistant a former 
une premiere electrode exterieure (54) portee par 
I'emballage (61) en vue du contact avec un doigt 
(79), et a former une seconde electrode exterieure 
(53) portee par I'emballage (51 ) en vue d'un contact 
avec le doigt (79), et & connecter une resistance 
(1 04) stabilisatrice de charge entre la seconde elec- 
trode exterieure (53) et une masse. 

1 3. Procede de commande du fonctionnement d'un de- 
tecteur (30) d'empreinte digitale du type compre- 
nant une pluralite de dispositifs semi-conducteurs 
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(73) adjacents a un substrat (65) et definissant des 
parties de circuit actives servant a generer une sor- 
tie en relation avec une empreinte digitale d6tectee, 
un emballage (51) entourant le substrat (65), au 
moins une couche conductrice comprenant un 5 
groupement d'electrodes de detection de champ 
electrique (78), et une premiere electrode exterieu- 
re (54) portee par I'emballage (51) en vue du con- 
tact avec un doigt (79), le procede comprenant les 
etapes consistant a : ---v., • - 

generer des champs electriques entre les elec- 
trodes de detection de champ electrique (78) et 
les parties adjacentes du doigt ; 
alimenter les parties de circuit actives (100) 
uniquement lors de la detection du contact d'un 
doigt avec la premiere electrode exterieure (54) 
afin d'economiser le courant ; et mettre a la 
masse les parties de circuit actives (100) lors- 
qu'aucun contact d'un doigt avec la premiere 
electrode exterieure (54) n'est d§tecte\ incluant 
I'etape consistant a stabiliser une charge du 
doigt (79) lors du contact initial du doigt (79) 
avec I'emballage pour empreinte digitale (51) 
et avant de commuter entre l"6tat de mise a la 
masse des parties de circuit actives (100) et 
leur alimentation. 

14. Precede d'augmentation de la rejection du bruit 
dans un detecteur d'empreinte digitale (30) du type 
comprenant un substrat (65) et au moins une cou- 
che electroconductrice adjacente au dit substrat et 
comprenant des parties definissant un groupement 
d'electrodes de detection de champ electrique (78), 
le procede comprenant les etapes consistant a : 

former une electrode blindee (80) pourchaque 
electrode de detection de champ electrique 
(78) ; 

former un amplificateur (73) connecte entre 40 
chaque paire d'electrodes de detection de 
champ electrique (78) et les electrodes blin- 
dees (80) associees ; 

former un emballage (51) entourant le substrat 
(65) ; 45 
generer des champs electriques entre les elec- 
trodes de detection de champ electrique (78) et 
les parties adjacentes du doigt ; et 
faire fonctionner chaque amplificateur (73) 
avec un gain ^amplification superieur a un afin so 
d'augmenter la rejection du bruit. 
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